(19) 




Europaisches Patentaml 
European Patent Office 
Office europeen des brevets 




(12) 



(43) Date of publication; 

02.10,1996 Bulletin 1996/40 

(21) Application number: 96400863.9 

(22) Date of filing: 2&03.1 996 



EUROPEAN PATENT APPLICATION 

(51) IntCI 6; G01N 1/31 



(84) Designated Contracting States: 
DE FR GB \T 

(30) Priority: 31.03.1995 JP 75523/95 

(71) Applicant: TO A MEDICAL ELECTRONICS CO.. 
LTD. 

Kobe-shi Hyogo-ken (JP) 

(72) Inventors; 

* Aota, Kensaku 

Kanzaki-gun, Hyogo (JP) 



358 A2 



* Miki, Yoshihiko 
Kakogawa-shi, Hyogo (JP) 

* Toyoda, Jun 
Kobe-shi, Hyogo (JP) 

* Kondo, Masakazu, 

Toa Medical Electronics Cjo., Ltd. 
Kobe~shi y Hyogo (JP) 

(74) Representative: Ores, Bernard et at 
Cabinet ORES 
6, Avenue de Wtessine 
75008 Parts (FR) 



CSS 

< 

m 

CO 

m 

R 

o 

CL 

yj 



(54) Automatic sample preparing apparatus 

(57) An automatic sample preparing apparatus 
which can automatically perform all the steps ol a sam- 
ple preparation process from smearing of sample onto 
a slide glass to dyeing of the smeared sample and with 
which there is no wasting of dyeing liquid even when 
only a small number of samples are to be dyed and the 
degree of freedom of slide glass handling and control is 
high. 

An automatic sample preparing apparatus compris- 
es a smearing part, cassettes, a carrying part, a loading 
part, a dyeing part and a storing part. The smearing part 
performs smearing of sample onto slide glasses. Each 
cassette has a holding part capable of holding one slide 
glass and a liquid and a pair of hanging support parts 
connected to this holding part. The carrying part carries 
the cassettes. The loading part toads the smeared slide 
glasses one by one into the cassettes. The dyeing part 
carries out dyeing of the smeared sample on the slide 
glasses. The storing part stores cassettes containing 
slide glasses with sample smeared thereon and dyed. 
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Description 

B ackground of th e | n yen tion 

[Field of the invention] 

This invention relates to an automatic sample pre- 
paring apparatus, and particularly to an automatic sam- 
ple preparing apparatus \or pr eparing samples by auto- 
matically smearing sample on slide glasses and/or au- 
tomatically dyeing sample smeared on slide glasses. 

[Description of the Prior Art] 

Conventionally, as an automatic sample preparing 
apparatus for preparing samples by automatically 
smearing blood on slide glasses for sample use, there 
has been known an apparatus {apparatus A) disclosed 
in Japanese Unexamined Patent Publication No. H. 
3-94159 having a supply part containing multiple slide 
glasses in a stack, a moving member lor moving these 
slide glasses one at a time in a transverse direction from 
the supply pari, a carrying part for carrying slide glasses 
moved by this moving part to subsequent steps and a 
holding part for holding a plurality of slide glasses of 
which processing has been completed, wherein drop- 
ping of blood from a fine tube, smearing of the blood 
with a drawing glass and drying with a fan are carried 
out in the carrying part. 

Also, as an automatic sample preparing apparatus 
for preparing samples by automatically carrying out dye- 
ing on slide glasses on which blood has been smeared, 
there has been known an apparatus {apparatus B) dis- 
closed in Japanese Unexamined Utility Model: Publica- 
tion No. H.3-70355 comprising a mechanism for feeding 
slide glasses into a dyeing tank arid a controlling pari 
for controlling this mechanism for dyeing blood smeared 
on ihe slide glasses by immersing them in the dyeing 
tank, wherein !he controlling part memorizes the 
number of times the dyeing liquid in the dyeing lank has 
been used and the number of samples dyed and chang- 
es the dyeing time according to these numbers, and an 
apparatus (apparatus C) disclosed in Japanese Unex- 
amined Utility Model Publicaiion No. S.56-52244 having 
a plurality of vessels {dyeing tanks) into each of which 
one smeared sample is inserted and thereby dyed 
wherein a belt having the vessels fixed thereto is moved 
intermittently one step at a time. 

However with the apparatus A. although smeared 
samples can be prepared efficiently and wel\ t when the 
smeared samples are to be dyed this must be done by 
a separate dyeing apparatus. 

Apparatus B carries out dyeing by holding 10 to 50 
slide glasses on which blood has been smeared in a 
holding vessel for dyeing and immersing this in a dyeing 
tank containing dyeing liquid, and by making the dyeing 
time longer in correspondence with the number of times 
ihe dyeing liquid has been used it is pessibie to keep 



ihe degree of dyeing constant; however, there has been 
the problem that a large quantity of dyeing liquid is re- 
quired even when just a few slide glasses are to be dyed. 
That ts : because the slide glass holding vessel (holding 

5 vessel for dyeing) used in the apparatus B is of a size 
enabling it to hold up to 50 slide glasses : there has been 
the problem that even when just a Jew slide glasses are 
to be dyed it is necessary to use the same large quantity 
of dyeing liquid as when 50 siide glasses are to be dyed. 

to The apparatus C, on the other hand, has the merit that 
even when the number of samples to be dyed is small 
there is no wasting of dyeing liquid, but with this appa- 
ratus there has. been the problem that because the dye- 
ing tanks, which are vessels for dyeing, are fixed to a 

is belt, the degree of freedom of handling and control of 
siide glass takeout., input and moving operations has 
been low. 

Aiso, because the apparatus B and the apparatus 
C only dye slide glasses on which htood has already 
so been smeared, the step of smearing the blood onto the 
slide glasses must be done by a separate apparatus. 

Summary of the Invention 

2S The present invention was devised in view of these 
kinds of problem, and an object of the invention is to 
provide an automatic sample preparing apparatus 
which can perform all the steps from smearing to dyeing 
automatically and with which there is no wasting of dye- 
oo ing liquid and the degree of freedom of slide glass han- 
dling and control is high. 

7b achieve the above-mentioned object and other 
objects, the invention provides an automatic sampie 
preparing apparatus comprising a smearing part for 
35 smearing sample {such as blood, urine and Mquid spec- 
imen including ceils, etc.) on a slide glass, a carrying 
part fo* having removably set thereon and carrying at 
least one slide glass holding cassette having a holding 
part capable of holding a slide glass and a liquid, a load- 
JO ing part for loading slide glasses into the cassettes one 
by one and a dyeing part for supplying dyeing liquid to 
the cassettes and thereby dyeing the sample smeared 
on the siide glasses. 

In the invention : a novel slide glass holding cassette 
comprising hanging support parts connected to the 
holding part for supporting this holding part in a down- 
wardly hanging state is preferably used. 

Also, the automatic sample preparing apparatus 
preferably further comprises a storing part for storing 
cassettes holding smeared slide glasses fed out from 
the dyeing part. 

As the siide glasses for sample use : ones of various 
sizes and made of various materials, ones having frost- 
ed portions and ones not having frosted portions and 
55 ones with their frosted portions colored and ones with 
their frosted portions not colored are suitably selected 
and used. One example is a slide glass of length 76mm : 
width 26mm and thickness 0.9 to 1 .2mm having cut cor- 
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ners and ground edges and a colored frosted portion 1 5 
to 20mm long. 

A slide glass holding cassette preferably used in 
this invention has a holding part and a hanging support 
part. The holding part is capable of holding a predeter- 
mined number of slide glasses and a liquid such as a 
dyeing liquid or a washing liquid, The hanging support 
pari is connected lo the holding pari and support the 
holding part in a hanging state for purposes such as car- 
rying and storing. This cassette Is for example made of 
plastic and transparent and flat in overall shape. 

Brief Description of the Drawings 

Fig. 1 is a plan view showing the overall construc- 
tion of an automatic sample preparing apparatus 
according to a preferred embodiment of the inven- 
tion; 

Fig. 2 is a plan view showing the construction of a 
pari of the automatic sample preparing apparatus 
of Fig. 1; 

Fig. 3 is a side view showing a slate before a slide 
glass is taken out of a slide glass supply cassette 
by a slide glass takeout mechanism in the automatic 
sample preparing apparatus of Fig. 1 ; 
Fig. 4 is a side view showing a state after a slide 
glass is taken out of the slide glass supply cassette 
by the side glass takeout mechanism of Fig. 3: 
Fig. 5 is a side view showing a state of a slide glass 
being carried by the slide glass takeout mechanism 
of Fig. 3 to a position for printing; 
Fig. 6 is a rear view of a slide glass holding cassette 
of ihe automatic sample preparing apparatus of Fig. 
1; 

Fig. 7 is a plan view of the cassette of Fig. 6; 
Fig, 8 is a bottom view of Ihe cassette of Fig. 6; 
Fig. 9 is a side view of (he cassette of Fig. 6; 
Fig, 10 is a sectional view on the line P-P in Fig. 6; 
Fig. 11 is a sectional view on the line G-Q in Fig. 6; 
Fig. 12 is a rear view showing the cassette of Fig. 
6 correctly set in a table and being carried by a car- 
rying belt; 

Fig. 13 is a flow chart showing the operation of the 
automatic sample preparing apparatus of Fig. 1 
from Joading of slide glasses lo smearing treatment; 
Fig. 14 is a flow char* showing the operation of the 
automatic sample preparing apparatus of Fig. 1 
from detection after smearing to loading of a slide 
glass into a cassette: 

Fig, 15 is a flow chart showing the overall dyeing 
treatment operation of the automatic sample pre- 
paring apparatus of Fig. 1; 

Fig. 16 is a side view showing the state before a 
slide glass is loaded into a cassette by a loading 
part in the automatic sample preparing apparatus 
of Fig 1 ; 

Fig. 17 is a side view showing a state after a slide 
glass is loaded into a cassette by the loading part 



of Fig, 16; 

Fig. 18 is a front view showing a first sucking and 
discharging device of a dyeing part of the automatic 
sample preparing apparatus of Fig. 1 ; 
s Fig. 19 is a front view showing a second sucking 
and discharging device and a third sucking and dis- 
charging device of the dyeing part of Fig. 1 8: and 
Fig. 20 is a front view showing a fourth sucking and 
discharging device of the dyeing part of Fig. 18. 

10 

Detailed Description of the Preferred Embodiment 

The holding part of the cassette preferably compris- 
es a main space capable of holding a slide glass and a 

15 liquid, an auxiliary space for liquid supply and discharge 
adjacent to this main space and bonnecied to the main 
space and a bottom wall extending across the main 
space and the auxiliary space and sloping downward 
from the main space to the auxiliary space. In this case, 

so the main space and the auxiliary space are divided by 
for example a partition wail, the main space has a space 
for receiving for example one slide glass and the auxil- 
iary space has a space into which can be inserted a pi- 
pette or a tube or the like for supplying or discharging 
for example a dyeing liquid or a washing liquid. Also, the 
sJoping bottom wall promotes the effective supply and 
discharge of dyeing liquid and the like to and from -the 
auxiliary space and prevents surface tension in gaps be- 
tween the lower part of the slideiglass held in the main 

30 space and the side walls of the main space from causing 
dyeing liquid to remain in those gaps. 

The holding part of the cassette also preferably 
comprises a positioning part tor holding the slide glass 
in a position on one side of the inside of the holding part 

3S instead of the above-mentioned partition walL In this 
case, the positioning part for example consist of slide 
glass holding guides provided in|a slide glass receiving 
opening of the holding part. 

The cassette is preferably provided with a mis-set- 

to ting preventing part for preventing the cassette from be- 
ing sot other than in a predetermined state. Here, a pre- 
determined state means a state wherein the cassette is 
set in a prescribed position with 4 prescribed orientation 
in for example the carrying pari for carrying the cas- 

4S settes. This mis-setting preventing part may be provided 
in the above-mentioned holding part or may be provided 
on the above-mentioned hanging support part or may 
be provided extending across the holding part and the 
hanging support part. One method of providing a mis- 

so setting preventing part is to make the shape of the front 
of the cassette asymmetrical 

The smearing part in this invention performs smear- 
ing of blood on a slide glass. The- method of this smear* 
ing may be a wedge method (using another giass) or a 
spinner method {a centrifugal rriethod). Preferably the 
smearing part has a rotatable slide glass supply table, 
a plurality ol slide glass supply p^rts are provided on the 
tabie : the table is rotationaliy driven and slide glasses 
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are supplied one after another from the plurality of slide 
glass supply parts and smeared one at a time. If this 
kind of construction is adopted, if different types of slide 
glass are loaded into the plurality ot slide glass supply 
parts, desired slide glasses lor smearing can be select- 
ed from the plurality of types. 

The carrying part has removably set thereon and 
carries normally more than one but in the case of so- 
called interrupt carrying just one cassette (having a 
holding part capable of holding a slide glass for sample 
use and a liquid) not holding a slide glass or holding a 
slide glass. The carrying is carried out for example by 
an intermittently moving belt conveyor having a set of 
two beits disposed in paraMeE with each other with a pre- 
determined spacing therebetween. At this time, if the 
cassette has the hanging support part, the cassette is 
carried hanging from the two belts by the hanging sup- 
port part. 

The loading part loads slide glasses one by one into 
cassettes on the carrying part. The loading part prefer- 
ably comprises a slide glass holding part for holding a 
smeared slide glass substantially horizontally a stop- 
ping mechanism tor temporarily slopping one cassette 
on the carrying part ai a time, a pivoting mechanism for 
reversibly pivoting to a substantially horizontal position 
a cassette temporarily stopped by the stopping mecha- 
nism and a moving and inserting mechanism for moving 
a smeared slide glass held by the slide glass holding 
part and Inserting it into the cassette pivoted to a sub- 
stantially horizontal position by the pivoting mechanism. 

The dyeing part supplies dyeing liquid to the cas- 
settes and thereby carries out dyeing of the smeared 
blood on the slide glasses. As dyeing processes there 
are for example the steps of May GrOnwald fixing. May 
GrOnwald dyeing, Gimza dyeing and washing. The dye- 
ing pari preferably has pipettes capable of being insert- 
ed into the cassettes. When the cassettes each have a 
space into which these pipettes can be inserted (for ex- 
ample a main space for holding a slide glass and a liquid 
and an auxiliary space for liquid supply and discharge 
adjacent to this main space and connected to the main 
space), the pipettes are inserted into this space in the 
cassette and used to supply and discharge dyeing liquid 
and washing liquid or the like. 

An automatic sample preparing apparatus accord- 
ing to the invention preferably has a storing part for stor- 
ing cassettes holding smeared slide glasses fed out 
from the dyeing part. When a predetermined number of 
cassettes collect in this storing part, they are taken out 
of She storing part. 

An automatic sample preparing apparatus accord- 
ing to the invention normally carries out all steps from 
smearing to dyeing automatically, but because the cas- 
settes can be manually put onto and removed from the 
carrying part the smearing part and the storing part, the 
apparatus can alternatively cany out smearing only or 
dyeing only. 

A preferred embodiment ol the invention will now 



be described with reference to the accompanying draw- 
ings. The invention is not limited by this preferred em- 
bodiment. 

In Fig, 1, an automatic sample preparing apparatus 

5 D comprises a smearing part 1 for smearing blood onto 
sample slide glasses 10; cassettes 2 for holding slide 
glasses; a cassette feed belt 3a which is a double belt 
and moves forward and a cassette crossfeed belt 3b 
which is a single belt and moves from right to left, these 

to two belts constituting a carrying part 3 {3a, 3b) for having 
removably attached thereto and carrying one or a plu- 
rality of the cassettes 2; a loading part 4 for loading 
smeared slide glasses 10 one by one into cassettes 2 
on the cassette crossfeed belt 3b of the carrying part 3; 

is a dyeing part 5 for feeding dyeing liquid into cassettes 
2 carried to the dyeing part 5 by the cassette crossfeed 
belt 3b and thereby dyeing blood smeared on the slide 
glasses 10; and a storing part 6 for storing cassettes 2 
ted out from the dyeing part 5 and containing smeared 

so slide glasses 10. 

As shown in Fig. 2, the smearing part 1 has a slide 
glass supply turntable 11 intermittently rotatable in ior- 
ward and reverse directions; two slide glass supply 
holes 11a (in 'position V and 'position 2') are provided 

2$ in the turntable 11, and two rectangular parallelepiped 
shaped slide glass supply cassettes 12, each capable 
of holding a stack of 100 slide glasses 10 : are fitted in 
these slide glass supply holes 11 a. A takeout hole is pro- 
vided at the bottom of each of these cassettes 12 ( and 

so the lowest slide glass 10 is taken out through this 
takeout hole. 

The slide glasses held in the cassettes 12 are 
76mm long, 26mm wide and 1 .0mm thtck; they have had 
their comers cut and their edges ground and have frost- 

35 ed portions, the length of the frosted portions being 
1 5mm. Slide glasses 1 0 with their ffosted portions color- 
ed white are held in the left side cassette 12 in Fig 2 
and slide glasses 10 with their frosted portions colored 
red are held in the right side cassette 12. The frosted 

40 portions are colored white and red here so as to provide 
two types of slide glass 10 which can be used to distin- 
guish male/female, inpaUent/outpatient. morning/after- 
noon or sampler/manual samples or the like. 

When a slide glass 10 is taken out of one of the cas- 

*f$ settes 12. this slide glass 10 is carried to a predeter- 
mined position for smearing and then after blood is 
smeared on it the slide glass 10 is carried to a predeter- 
mined position for printing as shown in Fig. 3 through 
Fig. 5. 

50 in Fig. 3, a slide glass takeout mechanism 1 3 Is dis- 
posed below the turntable 11. The slide giass takeout 
mechanism 13 comprises a piston rod 15 made to re- 
ciprocate to the left and right by an air cylinder 1 4, a first 
arm 16 pivotally supported by the left end of the piston 

£5 rod 15 and a support shaft 17 thereabove, a first lever 
19 abutting with the upper end of the first arm 16 and 
pivotally supported by a support shaft IS, a motor 20 
disposed behind the piston rod 15, a belt 23 strung hor- 
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izontally around left and right pulleys 21 and 22 and driv- 
en to the left and right by the motor 20 and a second 
arm 26 pivolaily supported by a support shaft 24 at- 
tached to the belt 23 and a support shaft 25 thereabove. 

The two support shafts 17 and 18 are parts of a first 
slider 28 which is horizontally disposed above the belt 
23 and moves to the left and right guided by a guide rail 
27. The supporl shaft 25 is part of a second slider 29 
which also moves to the left and right guided by the 
guide rail 27, 

Referring to Fig. 3 ; when the piston rod 15 is retract- 
ed by the air cylinder 14 from the position in which it is 
shown with solid lines to the position in which it is shown 
with two-dot chain fines, the first arm 16 pivots counter- 
clockwise about the support shaft 1 7 and becomes ver- 
tical as shown with two-dot chain lines. When this hap- 
pens, the tipper end of the first arm 16 causes the first 
lever 19 to pivot clockwise abou\ the support shaft 18 
and the head 19a of the first lever 19 is lifted up. as 
shown with two-dot chain lines. As a result the head 
19a of the first lever 19 aibuts with the lower surface of 
the slide glass 10 positioned at the bottom of the right- 
side cassette 12 fitted to the turntable 11. 

When the piston rod 15 retracts further, the first le- 
ver 19 is moved to the right by the first arm 16 and the 
first slider 28 and the head 1 9a of the first lever 1 9 takes 
this slide glass 10 out ol the cassette 12 through the 
takeout hole thereof and brings it to a first predetermined 
position (a position for smearing) shown with solid lines 
in Fig, 4. Next, when the piston rod 15 extends : the first 
arm 16 pivots clockwise about the support shaft 17 and 
reaches the position in which it is shown with two-dot 
chain lines in Fag. 4. When this happens, the first lever 
19 pivots counterclockwise about the support shaft 18 
and the head 1 9a ot the first lever 1 9 descends as shown 
with two-dot chain lines. .When the piston rod 15 then 
extends further, the firsl lever 19 with its head 19a thus 
lowered moves to the left together with the first arm 16 
and the first slider 28. 

When the front side of the belt 23 moves to the left 
and the support shaft 24 moves from the position in 
which it is shown with a solid line to the position in which 
it is shown with a iwo-dot chain line, the second arm 26 
pivots clockwise about the support shaft 25 and the 
head 26a of the second arm 26 becomes horizontal as 
shown with two^dot chain lines. When the front side of 
the belt 23 then moves further to the left, the second arm 
26 with its head 26a lowered moves to the left together 
with the second slider 29. 

When the second arm 26 has passed the above- 
mentioned first predetermined position the movement 
of the belt 23 temporarily stops. At this time, the second 
arm 26 is In the position in which it is shown with solid 
lines in Fig. 5. Next, the front side of the belt 23 moves 
to the right and the support shaft 24 moves to the posi- 
tion in which it is shown with a two-dot chain line in Fig. 
5. When this happens, the second arm 26 pivots coun- 
terclockwise about the support shaft 25 and as shown 



with two-do* chain lines the rightiend of the head 26a of 
the second arm 26 rises to the Height of the slide glass 
10 which is in the first predetermined position. Then, as 
a result of the front side of the b^it 23 moving imher to 
5 the right, the second arm 26 with |he right end of its head 
26a thus raised moves to the right together with the sec- 
ond slider 29, When this happens, the slide glass 10 in 
the first predetermined position is pushed to the right by 
the right end of the head 26a of pe second arm 26 and 
is carriedto a second predetermined position (a position 
for printing), which is a final position. 

Next, the structure ot a sltdej glass holding cassette 
2 will be described with reforencb to Fig. 6 through Fig, 
11. | 

The cassette 2 is a black and semi-transparent, tall 
and flat container made of polysujfon, and has one hold- 
ing part 31 capable of holding one slide glass 10 and a 
liquid and left and right hanging Support parts 32 and 33 
which are connected to the upp-er part of this holding 
part 31 and are for supporting the holding part 31 in a 
hanging state. The holding part 31 has a vertical left side 
wall 31 a : a vertical right side wall 31b, a sloping bottom 
wall 31 c, a vertical front wall 31d!and a vertical rear wall 
31 e, and has a space enclosed! by these wails 31a to 

31 e. | 
This space is made up of a main space 34 capable 

of holding a slide glass 10 and a; liquid and an auxiliary 
space 35 adjacent to the main space 34 and connected 
to the main space 34 for supply arid discharge of a liquid 
(a dye liquid or a washing liquid or the like}- The bottom 
wall 31 c extends across the main space 34 and the aux- 
iliary space 35 and slopes at about 10 degrees down- 
ward from the main space 34 to the auxiliary space 35. 

The main space 34 and the Auxiliary space 35 are 
divided by an upper left slide glass holding guide 36 pro- 
vided on the left side of a slide glass receiving hole 40 
in the holding part 31 and a lower left slide glass holding 
guide 37 provided below this upper left guide 36. An up- 
per right slide glass holding guide 3B is provided on the 
right side of the slide glass receiving hole 40 and con- 
nected to the right side hanging isupport part 33, and a 
lower right slide glass holding guide 39 is provided be- 
low the. upper right guide 38 at the same height as the 
lower left guide 37. The upper left guide 36, the lower 
left guide 37, the upper right guide 38 and the lower right 
guide 39 function as positioning parts for holding ihe 
slide glass 10 in the main space! 34 on the right side of 
the inside of the holding part 31 J 

A pin 42 made of polysulfon and extending between 
the front wall 31 d and the rear w£ll 31 e is disposed be- 
tween the lower left guide 37 of the main space 34 and 
the bottom waif 31 c. This pin 42 Has the function of hold- 
ing the lower end of the slide gla$s 10 received into the 
main space 34 away from the bottom wall 31c. 

The height of the left and right hanging support parts 

32 and 33 is about 20% of the height of the holding part 
31. A pipette insertion opening 41 for inserting pipettes 
for injecting and sucking up dye liquid and washing liquid 
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and the like is formed between the left side hanging sup- 
port part 32 and She upper left guide 36, The pipette in- 
sertion opening 41 becomes narrower downward and is 
connected to the auxiliary space 35. That is, a down- 
wardly sloping portion 32a whose angle of inclination 
from the horizontal is about 60* is provided on the left 
side hanging support pan 32 facing the upper left guide 
36 and a downwardly sloping portion 31 f whose angle 
of inclination from the horizontal is about 75" is provided 
at the lop of the left side wall 31a of the holding part 31 
and is connected to the downwardly sloping ponton 32a 
of the hanging support part 32. 

The downwardly sloping portion 3if at the top of the 
left side wall 31a of the holding part 31 functions as a 
mis-setting preventing portion for preventing the cas- 
sette 2 from being set in a state other than a predeter- 
mined state. The predetermined state is a state wherein 
the cassette 2 is set with a predetermined orientation 
and in predetermined position for example on a carrying 
part for carrying the cassettes 2. 

That is. as shown in Fig 6 : whereas on the left side 
of the cassette 2 the downwardly sloping portion 31 f is 
provided between the left side hanging support part 32 
and the vertical left side wall 31 a : on the right side of the 
cassette 2 the right side wall 31b is vertical all the way 
up to the right side hanging support part 33. In other 
words, the holding part 31 of the cassette 2 is left-right 
asymmetric. Therefore, as shown in Ftg. 1 2, if a reverse- 
setting preventing member 44 having a predetermined 
vertical eross-sectbnal shape is disposed along one 
side wall 43a of a table 43 U-shaped in vertical cross- 
section tor setting empty cassettes 2 in, the cassettes 2 
can be correctly set in t he table 43 with a predetermined 
orientation. 

In Fig. 12. 45 and 46 are a pair of carrying belts for 
carrying cassettes 2 hanging vertically thereon by the 
hanging support parts 32 and 33. Also. 32b and 33b are 
guide grooves provided in the lower surfaces of the 
hanging support parts 32 and 03. When the cassette 2 
is supported and carried by the carrying befts 45 and 46> 
the upper edges of the side walls 43a and 43b of the 
table 43 fit into the guide grooves 32b and 33b. 

As shown in Fig. 6 and Fig. S ( concave portions 32c 
and 33c opening to the front and downward are provided 
in the two hanging support parts 32 and 33 respectively 
of the cassette 2. These concave portions 32c and 33c 
are for cassette releasing stoppers, which will be further 
discussed later, to fit into. Also, attraction members 97 
and 98 r which are attracted by magnets, are embedded 
in the two hanging support parts 32 and 33 respectively. 
These attraction members 97 and 93 combined with 
magnets are for correctly carrying out positioning of the 
cassette 2, A middle left guide may be further provided 
between the upper left guide 36 and the lower left guide 
37. In this case, because the main space 34 and the 
auxiliary space 35 are divided by the upper left guide 
36, fhe lower left guide 37 and the middle left guide : an 
effect of drying the slide glass 10, which will be further 



discussed later, can be improved. 

Next, the overall operation of this automatic sample 
preparing apparatus D will be explained along with the 
detailed construction of the deferent parts of the appa- 
5 ratus with reference to the flow charts of Fig. 1 3 through 
Fig. 15. 

Referring to Fig. 13. a specimen vessel eomaining 
a blood specimen is affixed with a bar code label show- 
ing a specimen number the date, a receipt number and 

io a name, etc, and placed in a specimen holding rack. This 
rack is carried {rack carrying) by a rack carrier and stops 
in front o\ the automatic sample preparing apparatus D. 
Then, the bar code on the bar code label affixed to the 
specimen vessel is read by a bar code reader Specimen 

is information is then received from the rack carrier and 
whether or not there is an order is checked. Here, when 
there is no order the process returns io rack carrying 
and the rack is carried. When there is an order, the spec- 
imen in the specimen vessel is stirred and then sucked 

so up by a pipette 47b attached to an arm 47a of a blood 
charging mechanism 47 

The slide glass 10 is taken out of the cassette 12 
and carried to a predetermined position for smearing as 
shown in Fig. 3 through Fig. 5, but before this a process 

25 shown in Fig. 13 is carried out. That is, it is checked 
whether the turntable 11 is in 'position V or position 2' 
(position checking) and according to the result of this 
cheek the turntable 11 is rotated clockwise or counter- 
clockwise as necessary to bring it into the required po~ 

30 sition (turntable 11 positioning}. 

Next, it is determined whether there are any slide 
glasses 10 in the respective cassette 12, and when 
there are no slide glasses 10 an error message, 'Please 
Load Slide Glasses', is displayed. When there are siide 

35 glasses 10 in the cassette 12, a slide glass 10 is taken 
oui of the cassette 12 by the method described above. 
This taking out is performed at a rale of one slide glass 
10 every 30 seconds. 

About 5 microliters of specimen sucked up by the 

40 pipette 47b is dropped onto this slide glass 10. This pi- 
pette 47b is then washed in a pipette washing tank 4S. 

Next, the specimen thus dripped onto the slide 
glass 1 0 is smeared by a smearing mechanism 49 using 
a wedge method in the first predetermined position of 

45 the smearing part f That is, smearing is carried out: by 
a drawing glass 50 disposed in the first predetermined 
position being moved in the length direction of the slide 
glass 10 in abutment therewith. When smearing is fin- 
ished the drawing glass 50 is immersed for a predeter- 

so mined period in a drawing glass washing tank 51 con- 
Saining a washing liquid for removing oil and proteins 
and then lifted out and cieaned with a nozzle. 

After that, the quality of the smeared state of the 
specimen on the slide glass 10 is detected by a smear 
checking means 52. That is, the slide glass 10 after 
smearing passes between a pair of optical devices (a 
light-receiving device and a Sight-emitting device) dis- 
posed above and below the slide glass 10, the Nght 
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transmiitance at each of three places (on a straight line 
parallel with the short sides of the slide glass 10} near 
the middle of the slide glass 10 is measured and a pre- 
scribed determination is made on the basis of these light 
transmittances. As shown in Fig. 14, when the smear is 
no good an error message is displayed and when the 
smear is good the slide glass 10 is printed on by a dot 
impact type primer 53 in the second predetermined po- 
sition. That is, the specimen number, the date, the re- 
ceipt number and the name and the like read by the 
above-mentioned bar code reader are printed on the 
f rosted portion of the slide glass 1 0. 

The printed slide glass 10 is then forcibly dried by 
a drying fan 54 disposed on the right side of the second 
predetermined position and a drying fan 55 disposed on 
the right side of a third predetermined position in front 
of the second predetermined position (a loading-stand- 
by position which will be farther discussed later). 

The slide glass 10 moves horizontally to the right 
from the first predetermined position to the second pre- 
determined position and moves horizontally forward 
from the second predetermined position to the third pre- 
determined position, and the knowing means are pro- 
vided to detect this horizontal movement of the slide 
glass 10. That is, a pair of light transmiitance sensors 
with slits are provided in front of and behind the horizon- 
tal slide glass 10 between the first predetermined posi- 
tion and the second predetermined position and a pair 
of light transmitlance sensors with slits are provided to 
the right side and the left side of the horizontal slide 
glass 10 between Ihe second predetermined position 
and the third predetermined position. 

The height dimension of the light-receiving side slits 
in these two sets of tight transmittance sensors for de- 
tecting the movement of the slide giass 10 is set to less 
than the thickness of the slide glass 10. Also, the light- 
emitting side uses a pulse current in order to obtain an 
ample Sight intensity. With these two sets of sensors it is 
possible to detect the slide glass 10 moving horizontally 
even if there is a moving mechanism above or below the 
slide glass 10, 

In Fig. 2, an empty cassette 2 supported hanging 
vertically from the cassette feed belt 3a of the carrying 
part 3 and carried forward (in the direction of the arrow) 
thereby is held in this vertical state by a cassette holding 
and transferring member 58 when it reaches the front 
end of the cassette feed belt 3a. That is. the cassette 
holding and transferring member 56 has a left-right pair 
of inwardly and outwardly pivotable holding arms 56a, 
and these holding arms 56a hold the hanging support 
parts 32 and 33 of the cassette 2 by pivoting inward from 
their outer positions. Engaging holes 32d and 33d 
shown in Fig. 6 are for engaging claws of the holding 
arms 56a to fit into and engage with at this time. The 
cassette holding and transferring member 56 also has 
a stopping mechanism for temporarily stopping cas- 
settes 2 on the cassette crossfeed belt 3b of the carrying 
part 3 one at a time. 



The cassette 2 thus held in a vertical state is moved 
by the cassette holding and transferring member 56 to 
the left and is stopped in front of the third predetermined 
position or holding standby position. The slide giass 10 
5 having been carried lo the third predetermined position 
is loaded from this position into; the cassette 2 by the 
operation of the loading part 4 arhd the cassette holding 
and transferring member 56, Th6 method of this loading 
will now be described. 

The left side of Fig. 16 shows the front part of the 
loading part 4 and the right sidej shows the rear part of 
the loading pari 4. Referring to Fig. 16, the loading part 
4 comprises a set of two slide glass hoiding parts 7 and 
8 (see Fig. 2) disposed extending in the front-rear direc- 
tion horizontally and in parallel iwith each other which 
support and hold the slide glass [10, a motor 57 serving 
as a drive source capable of rotating in forward and re- 
verse directions, front and rear alleys 58 and 59 and a 
belt 60 strung horizontally around these pulleys 58 and 
59 and driven to move forward and backward by the mo- 
tor 57. The loading part 4 also has a guide rail 61 dis- 
posed horizontally above the bek 60, a slider 62 which 
moves forward and backward guided by the guide rail 
61 , an arm supporting member 63 mounted on the upper 
surface of the guide rail 61 , a first arm 66 pivotaily sup- 
ported by a supporting shaft 64 mounted on a portion of 
the arm supporting member 63 projecting forward from 
the upper part of the front end m;ereof and a supporting 
shaft 65 provided on the belt 60^ a second arm 68 piv- 
otaily supported by a supportingishaH 67 mounted on a 
portion o1 the arm supporting member 63 projecting up- 
ward from the upper part of the r^ar end thereof, a cas- 
sette pivoting member 69 slidably mounted on the guide 
raii 61 in front of the arm supporting member 63 and a 
connecting bar 70 connecting the arm supporting mem- 
ber 63 lo the cassette pivoting member 69. 

The connecting bar 70 fits sfidabty in an insertion 
hole provided passing through the arm supporting mem- 
ber 63 from front to rear; its front; end is fixed to the rear 
surface of the cassette pivoting jmember 69, and a re- 
tainer 71 is attached to its rear end. A coil spring 72 is 
fitted on the connecting bar 70 between the arm sup- 
porting member 63 and the cassette pivoting member 
69 and urges the members 63 a|nd 69 away from each 
other so that the rear surface pi the arm supporting 
member 63 abuts with the retainer 71 . 

The first arm 66 is pivotable about the supporting 
shaft 64 and is provided at the front of its upper end with 
an upwardly projecting first heacf 73, The first head 73 
can project above and sink below the two slide glass 
hoiding parts 7 and 8 between the two slide giass hold- 
ing parts 7 and 8. The second arim 66 is pivotable about 
the supporting shaft 67 and is provided on the upper part 
of its rear end with an upwardly projecting second head 
74. The second head 74 can alsd project above and sink 
below the two slide glass hoSdinglparts 7 and 8. The sec- 
ond arm 68 is caused to pivot by -pivoting of the first arm 
66. 
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A roller 75 Is attached to the upper part of the front 
end of the cassette pivoting member 69. When the cas~ 
setts pivoting member 69 moves forward, the roller 75 
abuts with the rear surface of the vertically oriented cas- 
sette 2 and then causes the cassette 2 to pivo* forward 
and upward about the engaging holes 32d and 33d in 
the cassette 2. The external diameter of the roller 75 
and the height at which it is mounted are set so that 
when the cassette 2 has been pivoted forward and up- 
ward as far as possible by the cassette pivoting member 
69 and the roller 75 the cassette 2 is horizontal. 

in Fig. 16. the solid lines show the positions (the 
initial position) of the various members before the start 
of operation of the loading part 4, Referring to Fig. 16. 
when the motor 57 rotates forward and ihe belt 60 
moves in the direction of the arrow and the supporting 
shaft 65 moves from the position in which it is shown 
with a solid line to the position in which it is shown with 
a two-clot chain Nne, the first arm 66 pivots clockwise 
about the supporting shaft 64 and becomes vertical as 
shown with two-dot chain lines Together with this, the 
first head 73 also pivots clockwise about the supporting 
shaft 64 and is lifted up as shown with two-dot chain 
lines. 

When this happens, the rear part of the upper end 
of the first arm 56 causes the second arm 68 to pivot 
counterclockwise about the supporting shaft 67 and be- 
come horizontal as shown with two-dot chain lines, and 
the second head 74 is lifted up. 

When the belt 60 moves further in the direction of 
the arrow, the arm supporting member 63 moves tor- 
ward together with the vertical first arm 66 and the hor- 
izontal second arm 68. Together with this, the first head 
73 pushes the rear end of the slide glass 10 (a first slide 
glass 10-1) in the loading-standby position and the sec- 
ond head 74 pushes the rear end of the slide glass 10 
(a second slide glass 10-2) immediately behind the first 
slide giass 10-1 and the slide glasses 10-1 and 10-2 are 
moved forward 

At this time, the arm supporting member 63 pushes 
the cassette pivoting member 69 by way of the coil 
spring 72 as it moves forward. The roller 75 abuts with 
the rear surface of the vertically oriented cassette 2. 

Next, as shown in Fig. 17, the roller 75 pivots the 
cassette 2 forward as far as possible (in terms of angle, 
90°) about the engaging holes 32d and 33d in the cas~ 
sette2. The first slide glass 10-1 pushedby the first head 
73 is then inserted into the now horizontal cassette 2 
through the slide glass receiving hole 40 thereof. At this 
time, the arm supporting member 63 and the cassette 
pivoting member 69 move as far forward as they ca \ go. 
The solid lines in Fig. 17 show the positions (final posi- 
tions) of the various members at this time. 

The final position of the second slide glass 10-2 in 
Fig. 1 7 is the same as the position of the first slide glass 
10-1 in its initial position shown in Fig. 16. Also : a third 
slide glass 10-3 following the second slide glass 10-2 
has been carried to immediately behind the second slide 



glass 10-2 in this final position. 

When from the final position shown in Fig, 17 the 
motor 57 rotates in reverse and the belt 60 moves in the 
direction of the arrow and the supporting shaf t 65 moves 

^ from the position in which it is shown with a solid line to 
the position in which it is shown with a two-dot chain 
line, the first arm 66 pivots counterclockwise about the 
supporting shaft 64 and inclines as shown with two-dot 
chain lines. Together with this, the first head 73 also prv- 

?£> ots counterclockwise about the supporting shaft 64 and 
the first head 1 9a descends as shown with two-dot chain 
lines. 

Whon this happens, the rear part of the upper end 
of the first arm 66 is lifted up and the second arm 68 
pivots clockwise about the supporting shaft 67, and the 
second head 74 descends as shown with two-dot chain 
lines. Then, when the belt 60 moves further in the direc- 
tion of the arrow, the arm supporting member 63 moves 
backward together with the first arm 66 and the second 

20 arm 63 and the rear surface of the arm supporting mem- 
ber 63 abuts with the retainer 71 of the connecting bai 
70. When the arm supporting member 63 moves iurther 
backward, the cassette pivoting member 69 is also 
moved backward by the connecting bar 70 and returns 
to its initial position. 

When returning to their initial positions, because the 
first head 19a and the second head 74 are lowered, as 
shown with two-dot chain lines in Fig. 17 : they do not 
interfere with the second slide glass 10-2 or the third 

so slide glass 10-3. 

in this way. the slide glass 10 carried to the third 
predetermined position is loaded into the cassette 2 
from this position by the operation of the loading part 4 
and the cassette holding and transferring member 56. 

3s After the cassette 2 having received the slide glass 10 
is brought to the vertical by the cassette holding and 
transferring member 56 it is placed on the cassette 
crossfeed belt 3b by the cassette holding and transfer- 
ring member 56 and carried to the left by the cassette 

40 crossfeed belt 3b until it stops in front oi the pusher 76. 

Tho pusher 76 pushes the cassettes 2 arriving in 
front of it one at a time onto a double cassette carrying 
belt 5a in the dyeing part 5. The cassettes 2 are thereby 
fed one by one into the dyeing part 5 by the pusher 76. 

4S A cassette interrupt supply member 77 is provided 

to the right of the pusher 76. It is possible to load an 
interrupt cassette containing a slide glass lobe dyed into 
the cassette interrupt supply member 77 and place it on 
the cassette crossfeed belt 3b whenever desired; sep- 

so arately from cassettes 2 carried to the left on the cas- 
sette crossfeed belt 3b. 

As shown in Fig 14, about 6 milliliters of May Gam- 
wald stain liquid (hereinafter abbreviated to'May liquid 1 ) 
for dyeing is charged into the inside of the cassette 2 
containing the slide glass 10 and led into the dyeing pari 
5. This starts a dyeing process which will now be ex- 
plained in detail. 

That is r the dyeing part 5 comprises first to fourth 
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sucking and discharging devices 78 : 79 ( 80 and 81 dis- 
posed in this order from the f ronl to the rear of the dyeing 
parts, as shown in Fig, 1 . The first sucking and discharg- 
ing device 78, as shown in Fig, 18 : comprises a motor 

82 serving as a drive source and capable of rotating in s 
forward and reverse directions, upper and lower pulleys 

83 and 84 : a belt 85 which is strung vertical ly around the 
piiUeys 83 and 34 and moves up and down driven by 
the motor 82, a connecting member 86 attached to the 
bett 85, a guide member 87 mounted to the left of the 
upper pulley 83 and having a vertical guide groove, a 
cylindrical cover 88 vertically disposed covering the 
guide member 87 and attached to the connecting mem- 
ber 86. a slide rod 89 vertically disposed inside the cover 
88 and fitted slidably in the guide groove of the guide 
member 87, a horizontal arm 90 attached to the top end 
of the siide rod 89 and the top end of the cover 88 and 
projecting to the left and a first pipette 91 for charging 
vertically passing through a pipette hole provided in the 
arm 90 near the seft end thereof. 

The cassette 2 pushed onto the cassette carrying 
belt 5a of the dyeing part 5 by the pusher 76 is carried 
as far as to the left of the firs* sucking and discharging 
device 78 and then temporarily stops there, At this time, 
the pipette insertion opening 41 of the cassette 2 is po- 
sitioned directly underneath the first pipette 91 of the 
first sucking and discharging device 78. When the cas- 
sette 2 temporarily stops to the left ot the first sucking 
and discharging device 78. the motor 82 shown in Fig. 
18 rotates forward and the belt 85 moves in the direction 
shown with an arrow, and the slide rod 89 is moved in 
the direction of the arrow by way ot the connecting mem- 
ber 36 integral with the belt 85 and the cover 88. Togeth- 
er with this the arm 90 descends to the position in which 
it is shown with two-dot chain lines. At this time the first 
pipette 91 has been inserted into the pipette insertion 
opening 41 of the cassette 2 and descended to the po- 
sition in which it is shown with two-dot chain lines. 

About 8 milliliters of May liquid supplied through a 
dyeing liquid supply tube (not shown in the drawings) is 
charged from the first pipette 91 into the auxiliary space 
35 of the cassette 2. The charged May liquid also flows 
into the main space 34 and immerses the smeared part 
of the slide glass TO in the main space 34. Next, the 
cassette 2 is carried to the left of the second sucking 
and discharging device 79 by the cassette carrying belt 
5a and then stopped there. 

The second sucking and discharging device 79 is 
of the construction shown in Fig. 19. That is, in addition 
to the various constituent parts of the first sucking and 
discharging device 78 the second sucking and discharg- 
ing device 79 has a second pipette 92 for sucking pass- 
ing verticaNy through a pipette hole provided in the arm 
90 to the left of ihe first pipette 91 and a third pipette 93 
for charging passing through a pipette hole provided to 
the right of the first pipette 91 . The first to third pipettes 
91 , 92 and 93 are disposed in a line. 

The pipette insertion opening 41 of the cassette 2 



having been carried to the left of the second sucking and 
discharging device 79 and stopped there is positioned 
directly underneath the first to third pipettes 91 , 92 and 
93. ~ | 

When the cassette 2 stops On the left of the second 
sucking and discharging device !?9, in the same way as 
in the first sucking and discharging device 78 the arm 
90 descends to the position in j which it is shown with 
two-dot chain lines. At this time, }he first to third pipettes 
91, 92 and 93 are inserted into the pipette insertion 
opening 41 of the cassette 2 arid descend to the posi- 
tions shown with two-dot chain tines. 

In this position, the May liquid inside the cassette 2 
is all sucked up by the second pipette 92 of Ihe second 
sucking and discharging device 79 and discharged (May 
liquid discharging) through a liquid discharge tube (not 
shown in the drawings). As shown in Fig. 15, the time 
from the May liquid charging to the May liquid discharg- 
ing, that is, the May fixing treatment time, can be freely 
set to from 1 to 5 minutes. 

To prevent May liquid from adhering to the outside 
surface of the second pipette 92; and the second pipette 
92 consequently becoming dirty, the May liquid dis- 
charging is controlled so that the sucking and discharg- 
ing operation is carried out white the second pipette 92 
is descending. Thai is, if the speed of descent of the 
second pipette 92 is written vcnVS: the suction discharge 
rate of the second pipette 92 is! written VcnrVs and the 
area of the May liquid inside the Cassette 2 as seen from 
above at a given time (the iolerrM cross-sectional area 
of the cassette 2 at the height of jthe surface of the liquid 
at that time) is written Scm 2 . the second pipette 92 is 
controlled so as to descend at ajspeed v satisfying v<V7 
S. Also, new May liquid is usually used each time, but 
in cases such as when minimizing running costs is im- 
portant it may be made possible! to reuse the May liquid 
two or three times. 

After the May fixing treatment has been finished, 
about 6 milliliters of May diluting! liquid suppled through 
a dyeing liquid supply tube (not shown in the drawing) 
of the second sucking and discharging device 79 is 
charged into the auxiliary spade 35 of the cassette 2 
through the first pipette 91. Thb charged May diluting 
liquid also flows into the main space 34 of the cassette 
2 and immerses the May fixing treated part (the smeared 
part) of the slide glass 10 in the main space 34, The 
cassette 2 is then carried to the! left of the third sucking 
and discharging device 80 by the cassette carrying belt 
5a and stopped there. 

The third sucking and discharging device 80 is of 
the same construction as tfte sbcond sucking and dis- 
charging device 79 shown in Ficj. 1 9. When the cassette 
2 stops on the left of the third ducking and discharging 
device 80, the arm 90 of the third sucking and discharg- 
ing device 80 descends to Ihe position shown with two- 
dot chain lines as in the case of the second sucking and 
discharging device 79, At this time, the first to third pi- 
pettes 91 , 92 and 93 have been! inserted into the pipette 
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insertion opening 41 of the cassette 2 and descended 
to the positions shown with two-dot chain lines. 

In this position; the May diluting liquid inside the 
cassette 2 is all sucked up by the second pipette 92 of 
ihe third sucking and discharging device SO and dis- 
charged (May diluting liquid discharging) through a liq- 
uid discharge tube (not shown in the drawings). To pre- 
vent May diluting liquid from adhering to the outside sur- 
face of the second pipette 92 and the second pipette 92 
consequently becoming dtrty : the May diluting liquid dis- 
charging is controlled In the same way as in the case of 
the May liquid discharging (i.e. so that the second pi- 
pette 92 descends at a speed v satisfying v<V/S). New 
May diluting liquid is usually used each lime, but in cas- 
es such as when minimizing running costs is important 
it may be made possible to reuse the May diiuung liquid 
two or three times. The time f rom the May diluting iiquid 
charging to the May diluting iiquid discharging, that is, 
the May dyeing treatment time, can be freeiy set to from 

1 to 5 minutes. 

To shorten the overall dyeing treatment time or re- 
duce running costs this May dyeing treatment may be 
omitted and washing of the slide glass 10 carried out 
instead. That is ; as shown in Fig. 1 5 S washing of the slide 
glass 10 may be carried out by water for washing (for 
example ion exchange water) or a buffer (for example 
phosphoric acid butler liquid) being charged into the 
cassette 2 after the May liquid discharging is finished 
from the third pipette 93 of the second sucking and dis- 
charging device 79 and this water or buffer then being 
discharged by the second pipette 92 of the third sucking 
and discharging device 80, The same washing treat- 
ment may also be carried out af ter the May dyeing treat- 
ment. 

When the May dyeing treatment or washing treat- 
ment is finished : 6 milliners of Gimza liquid supplied 
through a dyeing liquid supply tube (not shown in the 
drawings) of the third sucking and discharging device 
80 is charged into the auxiliary space 35 of the cassette 

2 from the first pipette 9i of the third sucking and dis- 
charging device 80. The charged Gimza liquid also flows 
into the main space 34 of the cassette 2 and immerses 
the May dyeing treated or washing treated part (the 
smeared part) of the siide glass 10 in the main space 
34. The cassette 2 is then carried to the lelt of the fourth 
sucking and discharging device 81 by the cassette car- 
rying bell 5a and stopped there. 

The fourth sucking and discharging device 81 is of 
the construction shown in Fig. 20. Thai is, ihe fourth 
sucking and discharging device 81, unlike the first to 
third sucking and discharging devices 73, 79 and SO, 
has a first pipette 94 for washing water charging passing 
vertically through a pipette hole provided in the arm 90, 
a second pipette 95 for overflow prevention passing ver- 
ticalfy through a pipette hole provided in the arm 90 to 
the left of the first pipette 94 and a third pipette 96 for 
liquid sucking passing vertically through a pipetle hole 
provided in the arm 90 to the right of the first pipette 94. 



The first to third pipettes 94. 95 and 96 are disposed in 
a line. 

The length of the first pipette 94 is substantially the 
same as that of the first pipettes 91 of the first to third 

s sucking and discharging devices 78,/79 and 80. but Its 
lower end is bent to the left. This is so that washing water 
charged from: the first pipette 94 strikes the front side 
and the rear side of the slide glass 10 in the cassette 2 
from the right edge of the slide glass 10. The second 

to pipette 95 is shorter than the first pipe lie 94 and is 
straight, and to prevent washing water inside the cas- 
sette 2 from overflowing sucks up washing water inside 
the cassette 2 having reached a certain level. The length 
of the third ptpette 96 is substantially the same as that 

'5 of the third pipettes 93 of the first to third sucking and 
discharging devices 76, 79 and 80 { but its middle portion 
is bent to the left to enable it to be inserted into the aux- 
iliary space 35 of the cassette 2. 

The pipette insertion opening 41. of the cassette 2 

£0 having been carried to the teft of the fourth sucking and 
discharging device 81 and stopped there is positioned 
directly underneath the first to third pipettes 94 : 95 and 
96 of the fourth sucking and discharging device 81 . 
When the cassette 2 stops on the left of the fourth 

25 sucking and discharging device 81 .. as in the case of ihe 
first sucking and discharging device 78 the arm 90 de- 
scends to the position in which it is shown with two-dot 
chain lines. At this time ; the first to third pipettes 94 ; 95 
and 96 have been inserted into ihe pipette insertion 

so opening 41 of the cassette 2 and descended to the po- 
sitions in which they are shown whh two-dot chain iines. 

in this position, ail the Gimza liquid in the cassette 
2 is sucked up by the third pipette 96 and discharged 
(Gimza iiquid discharging) through a liquid discharge 

35 tube (not shown in the drawings) As shown in Fig. 15 t 
the time from the Gimza liquid charging to the Gimza 
liquid discharging; that is, the Gimza dyeing treatment 
time : can be set freely to from 5 to 20 minutes. 

To prevent Gimza liquid from adhering to the out- 

40 side surface of Ihe third pipette 96 and the third pipette 
96 consequently being dirtied, as in the case of the May 
diluting liquid discharging, the Girrua liquid discharging 
is controlled sc that the third pipette 96 descends at a 
speed v satisfying v<V/S. A*so ; new Gimza liquid is usu- 

4S ally used each time, but in cases such as when minimiz- 
ing running costs is important it may be made possible 
\o reuse the Gimza liquid two or three times. 

After the Gimza dyeing treatment is finished, wash- 
ing water (for example ion exchange water) supplied 

so through a washing water supply tube (not shown in "v 
drawings) of the fourth sucking and discharging de 
81 is charged from the first pipette 94. The cha; : ;: 
washing water fills the main space 34 and ihe auxiliary 
space 35 of the cassette 2 and washes the Gimza dye- 

55 jng treated part of the slide glass 1 0 (the smeared part). 
The washing water in the main space 34 and the auxil- 
iary space 35 is then sucked up by the third pipette 96 
and discharged through a discharge tube (not shown in 
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the drawings). This charging and suction discharging of 
washing water is repeated four times and the water 
washing treatment is concluded. 

To temporarily stop the cassette 2 to the left of each 
of the above-mentioned first to fourth sucking and dis- 
charging devices 78, 79, 80 and 81, a pair of cassette 
stopping stoppers (not shown in the drawings) and a pair 
of cassette releasing stoppers (not shown in the draw- 
ings) are provided one behind the other. These stoppers 
operate mutually oppositely. That is, when the front 
stoppers (the stopping stoppers) are protruded above 
the upper surface of the cassette carrying belt 5a the 
rear stoppers (the releasing stoppers) are withdrawn to 
below that surface, and when the upper ends ot the re- 
teasing stoppers are protruded they fit into the concave 
portions 32c and 33c in the hanging support parts 32 
and 33 of the cassette 2 carried on the cassette carrying 
belt 5a. 

The cassette 2 after the water washing treatment is 
finished is carried by the cassette carrying belt 5a to the 
left of a drying fan 99 disposed behind She fourth sucking 
and discharging device 81 , and there the slide glass 10 
inside the cassette 2 is forcibly dried by the drying fan 
99, This drying time can be freely set to from 1 lo 15 
minutes. At this time, because the drying wind is blown 
into the auxiliary space 35 through the pipette insertion 
opening 41 of the cassette 2 and passes through the 
main space 34 and out through the slide glass receiving 
hole 40, the slide glass 10 is efficiently dried. 

The cassette 2 containing the dried slide glass 10 
is fed out from the cassette carrying belt 5a of the dyeing 
part 5 to a cassette feed-out/feed-in mechanism 100. 
The cassette feed-out/feed-in mechanism 100 is dis- 
posed behind the dyeing part 5 and the storing part 6 
and is connected to both, and operates to move cas- 
settes 2 fed out from the cassette carrying belt 5a to the 
left one at a time and then load those cassettes 2 onto 
a double cassette carrying belt 6a of the storing part 6. 

Cassettes 2 loaded onto the cassette carrying belt 
8a of the storing part 6 by the cassette feed-out/feed- in 
mechanism 100 are carried forward by the cassette car- 
rying belt 5a. Cassettes 2 having been carried to the 
front end of the storing part 6 abut with a front wall 6b 
of the storing part 6 and stop. The cassette carrying belt 
6a is normally moving, and cassettes 2 coming in after- 
wards abut with the stopped cassette 2 in front of them. 

In this way a predetermined number of cassettes 2 
are collected on the cassette carrying be!- 6a of the stor- 
ing part 6. The predetermined number of collected cas- 
settes 2 are then taken out of the storing part 6. 

Because an automatic sample preparing apparatus 
according to the invention has the construction de- 
scribed above it provides the following clear benefits: 

That is, an automatic sample preparation apparatus 
according to the invention comprises a smearing part 
for smearing blood on a slide glass for a sample, a car- 
lying part tor having removably set thereon and carrying 
one or more slide glass holding cassettes each having 



a holding part capable of holding a slide giass and a liq- 
uid, a loading part for loading slide glasses into the cas- 
settes one by one, and a dyeingi part for supplying dye- 
ing liquid to the cassettes and dyeing the slide glasses 

& alter blood is smeared thereon, and as a result it is pos- 
sibie to automatically perform the chain of operations 
consisting of smearing blood on a slide glass, loading 
smeared slide glasses one at a! lime into cassettes on 
the carrying part and then in the dyeing part supplying 

io dyeing liquid to the cassettes and dyeing the smears of 
blood on the slide giasses, and blso it is possible to in- 
crease the degree of freedom of handling of the slide 
glasses and of control of the process. 

When each slide glass holding cassette comprises 

1$ hanging support parts connected to the holding part for 
supporting the holding part in 4 hanging state, by the- 
slide glass cassettes being supported by the hanging 
support parts while holding a predetermined number of 
slide glasses and a predetermined amount of a liquid 

20 and being carried and stored, compared to a conven- 
tional case there is no wasting of dyeing liquid even 
when the number of samples td be dyed is small and 
there is the effect that the degree of freedom of handling 
ot the slide glasses and of control of the process is high. 

2$ When the holding part of each slide glass holding 
cassette comprises a main space capable of holding a 
slide glass and a liquid, an auxiliary space for liquid sup- 
ply and discharge adjacenUo the main space and con- 
nected to the main space and a bottom wail provided 

00 extending across the main space and the auxiliary 
space and sloping downward from the main space to- 
ward the auxiliary space, in addition to the eflects pro- 
vided by the slide glass holding cassette mentioned 
above, it is easy to load a slide glass into the main space 

35 and supply and discharge dyeing liquid and washing liq- 
uid through the auxiliary space and furthermore by 
means of the presence at the bottom wall it is possible 
to prevent surface tension in gaps between the lower 
part of the slide glass held in the main space and the 

40 side walls of the main space from causing dyeing liquid 
to remain in those gaps after dyeing. 

When the holding part of each slide glass holding 
cassette comprises positioning jparts for holding a slide 
glass in a position on one side ofithe inside of the holding 

45 part, in addition to the eftects of the slide glass hotding 
cassette mentioned above, if the slide glass is held by 
the positioning parts in a position on one side ot the in- 
side of the holding part, supply £nd discharge of dyeing 
liquid and washing liquid and the like though the other 

so side can be carried out easily j 

When the slide glass holding cassette is provided 
with amis-setting prevention pa|rt for preventing the cas- 
sette from being set other than ip a predetermined state, 
in addition to the effects described above it becomes 

£5 possible to set the cassette in ajprescribed position with 
a prescribed orientation easily j 

When the loading part comprises slide glass hold- 
ing parts for holding a smearedjslide glass substantially 
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horizontally, a stopping mechanism for temporarily stop- 
ping cassettes on the carrying part one by one a pivot- 
ing mechanism for reversibly pivoting to a substantially 
horizontal position a cassette temporally stopped by 
the stopping mechanism and a moving and inserting £ 
mechanism tor moving a smeared slide glass held by 
the slide glass holding part and inserting it Into the cas- 
sette pivoted to a substantially hori Gonial position by the 
pivoting mechanism, in addition to the effects of the au- 
tomatic sampfe preparation apparatus described above to 4. 
it is possible automatically to load smeared slide glasses 
into cassettes temporarily stopped on the carrying part. 

When the dyeing part comprises pipettes capable 
of being inserted into the cassettes, in addition to the 
effects of the automatic sample preparation apparatus 
described above it is possible to carry out supply and 5, 
discharge of dyeing liquid and washing liquid and the 
like easily by the pipettes being inserted into the cas- 
settes. 

When the automatic sample preparation apparatus so 
further comprises a storing part for storing cassettes 
holding smeared slide glasses fed out from the dyeing 6. 
part, it is possible to automatically perform the chain of 
operations consisting of smearing blood on a slide glass 
in the smearing part, in the loading part loading smeared 
slfde glasses one at a time into cassettes on the carrying 
part and then in the dyeing pari supplying dyeing liquid 
to the cassettes and dyeing the smears of blood on the 
slide glasses and then in the storing part storing cas- 
settes containing smeared slide glasses, and also it is so 
possible to increase the degree of freedom of handling 
of the slide glasses and of control of the process. 



Claims 3$ 

1 > An automatic sample preparing apparatus compris- 7. 
ing: 

a smearing part for smearing sample on a slide -?o 

giass; 

a carrying part for removably setting and carry- 8, 



ing at least one cassette having a holding part 

capable of holding a slide glass and a liquid: 

a loading part for loading a slide glass into a 45 

cassette one by one; and 

a dyeing part for supplying a dyeing liquid io the 

cassette and dyeing the slide glass with sample 

smeared thereon. 

so 

2, An automatic sample preparing apparatus accord- 
ing to claim 1 wherein: 

the cassette comprises a hanging support 
part connected to the holding part for supporting the 
holding part in a hanging state. 55 

3. An automatic sample preparing apparatus accord- 
ing to claim 1 wherein: 



the holding part of the cassette comprises a 
main space capable of hoiding a slide glass and a 
liquid, an auxiliary space for liquid supply and dis- 
charge disposed adjacent to the main space and 
connected to the main space, and a bottom wall ex- 
tending across the main space and the auxiliary 
space and sloping downward from the main space 
toward ihe auxiliary space. 

An automatic sample preparing apparatus accord- 
ing to claim 1 wherein: 

the holding part of the cassette comprises a 
positioning part for holding a slide glass in a position 
on one side of the inside of the holding part. 

An automatic sample preparing apparatus accord- 
ing to claim 1 wherein: 

the cassette is provided with a mis-setting 
prevention part lor preventing the cassette from be- 
ing set other than in a predetermined state. 

An automatic sample preparing apparatus accord- 
ing to claim 1 wherein: 

the loading part comprises a slide glass hold- 
ing part for holding a smeared slide glass substan- 
tially horizontally, a stopping mechanism lor tempo- 
rarily stopping cassettes on the carrying pari one by 
one ; a pivoting mechanism for reversibly pivoting to 
a substantially horizontal position a cassette tern- 
porariiy stopped by the stopping mechanism and a 
moving and inserting mechanism for moving a 
smeared slide glass held by the slide glass holding 
part and inserting it into the cassette pivoted to a 
substantially horizontal position by the pivoting 
mechanism. 

An automatic sample preparing apparatus accord- 
ing to claim 1 wherein: 

the dyeing part comprises a pipette capable 
of being inserted into the cassette. 

An automatic sample preparing apparatus accord- 
ing to claim 1 , further comprising: 

a storing pari for storing cassettes hofding 
smeared slide glasses fed out from the dyeing part. 
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(57) An automatic sample preparing apparatus 
which can automatically perform all the steps of a sam- 
ple preparation process from smearing of sample onto 
a siide glass to dyeing of the smeared sample and with 
which there is no wasting of dyeing liquid even when 
only a small number- of samples are to be dyed and the 
degree of freedom of slide glass handling and control is 
high. 

An automatic sample preparing apparatus {O) com- 
prises a smearing part (1 )> cassettes (2), a carrying part 
(3), a loading part (4), a dyeing part (5) and a storing 



part (6). The smearing part (1) jperforms smearing of 
sample onto slide glasses (10). Each cassette (2) has 
a holding part capable of holding) one slide gtetss and a 
Hquid and a pair of hanging support parts connected to 
this holding part. The carrying p^rt (3) carries the cas- 
settes (2). The loading part (4) Idads the smeared slide 
glasses (1 0) one by one into the Cassettes (2), The dye- 
ing part (5) carries out dyeing pf the smeared sample 
on the slide glasses (10). The storing part{6) stores cas- 
settes (2) containing slide glasses (10) with sample 
smeared thereon and dyed 
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